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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method capable of refining to the crystal size of <1//m 
with a small number of process and comparatively easily, and yet capable of obtaining a 
deformability which shows an elongation of >1 50% in a temperature range not largely decreasing 
mechanical properties, and capable of forming aluminum alloy formed part at low cost and in 
good productivity. 

SOLUTION: The manufacture of aluminum alloy formed part contains (A) a process to give a 
plastic deformation (strain) corresponding to an elongation of >220% to aluminum alloy and to 
execute refining of average crystal size down to <1/*m, and (B) a process to form the obtained 
material under a condition at 150-350° C and a strain velocity of 10-5-10° s-1. Preferably, 
the process (A) comprises a side-directional extrusion process which gives shearing 
deformation by changing the direction of extrusion to the sideward of interior angle of <180° 
on the way. 



LEGAL STATUS 

[Date of request for examination] 24.10.2001 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiners decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1 998.2003 Japan Patent Office 



http://www19.ipdl.ncipi.go.jp/PA1/result/detail/main/wAAA5VaiWQDA410258334... 2005/01/14 



(i9)0*@#HF/t (jp> (12) & fjfi 4# ffr & $g (A) aimmam&m^ 

#HI^10 -258334 



(43)&KB ¥j*10*F(1998)9fl29B 



(51)IntCL e 




F I 




B 2 1 J 1/00 




B 2 1 J 1/00 




B 2 1 C 23/00 




B 2 1 C 23/00 


A 


C 2 2 F 1/04 




C 2 2 F 1/04 


A 


II C 2 2 F 1/00 


6 04 


1/00 


604 




6 12 




6 12 






*at# m$m<D&2 fd 


(£ 7 H) S»MJOR< 


(21)fHR«^ 


»H¥9-82457 


(71) ttiJSLK 000006828 










(22)ftiSB 


¥^9^(1997)3^170 








(72)»§|# ie# 








^«URflIl#*«ttaf K»fll9 -27 






(74)ft8!A #3®± AffTffl flW 


(54) istmo&m 









(57) [fift] 

(A) T^S-^A^K:. 2 2 0%M±<DWVK.*m 

1 5 0-3 50-C. Sifil 0'~1 0* s^Vffl&tia 
(A) ». T^S^AMC. «OfftU^DQ«jftifi-C 



(A) r^5-->A^fe{C % 220%&. 

s^a^jwTKfafflfh-rsigi. (B) nh 
titcttmm&i 5 o~3 sec. s&gi o-'~i o 
0 s - 1 o>fmm33kft-ci&&-r z tm t &£t? c i 

CI9*3S2] mrlBIg (A) t^s-^a^ 
tc. -e©Jf m*i«a^*-CF*5ft 1 8 0- *«CDM^r{C^ 

[0 00 1 ] 

jm&©$3®:fr&K:rau s&tci*i/<a. wmmz 

%*. S C £ K J: o r ffi^tttoTBItgJ&:gfc(iifii®«c5Sc» 0 
[0002] 

[S£3fc©8tflS] HttK^HXtt^aofflSfett. jiSfiKft 
ftt£ft£S*:&<&>>. l&BIIIXl/A<fc&. L.*»L.ft 

B. KMMn 0 0%«T£/]N3<ft»). fiJEJBttlXLK 

*fc. &ja*>£&©*sg&g*/jNi* < u a 
s. swaisa^o^fWJjWBKiBesiiwi*. ism 

©^B-feXftteBEStrCfeQ. «*.tf. «TOJ:9a^ 

[0003] ( a ) ffj»t©*te. *35E*£ L-r-JK 
KjB&Tcgi (Mn. Cr. Zr. Tit?) «r^Jnil>r» 
ttftt^-^jftfeT-efflilStt. iKJOIf^ia 

(b) StefiHi£^y#i#Juyn^>ytc<fc-5Tattffl 
8tt*4rr*»5i»fEtKu Hfb-rs. m^s@ffi©*i 

iS^EfeKtb^T {KMtttt-?#i««tt(oi>r ffl 0 . 
>*-*;ura-<>^o«^. fklil&Kf&HfcamKcc 
»«3*fc«ft6«»6n. cti6©SfciNi&TK:j:o-ctt 
llfi©ffl:*:<b*iwurt>.&. 

[0004] 

iftwwm&L £ ^ t ma <a> omsTtm 
mis^-cum. a p o >*iafcm{b©isii-c* o/c. * 



C2) W1 0-2 58334 

2 

«TG (b) (DfiMKM>^»£*A> 
T D -Y > f (c J: titflSS&&# 1 5 * o >«T©^*fflffl 

nxh3Wg<«»3. ^Ji^ffiCcib^-Cg^tt. £ 

10 [0005] 49HK!>anB. WEOJ: 9ftlW 

Bfcft< . ^Xc^XgariktSWfflf^K: 1 3 *n>«T 
©!&BttSS-cfltfliNtc& . *>«*£ift!8t4£;*:S < 

ffiTs-a-ftwa£«'c 1 5 o%&L±<Dma**-?$a&m 

[0006] 

[i$M£8?ifc-r sfc*©^©] Buiagfc>£jii£-r */<:«> 

K. ##89IK:<J:fttt\ (A) TJVS-^A^JC. 2 2 

oxeLhomcftcffiSTSffttses <£#> fc^*. ¥ 
(b> ^en/ctt^sai 5 o~3 sot, mm&i 

0-'~10» s-*<DimfaJ&ft-Cffl&tZ>JMt*-& 

ts c t t -r s r * s - v a ^#fi!aBD a aOiiiSM 

#&tt;*ia*„ »jBftSS«<cJ:*itf. wffBIfl (A) 
8 0' 5fe»<Dfl8#K»bS-ttr»»SE»«^*SCi»C 

.tor. 220 x&±0ttencfi3'*-&**&£«:fti 

30 [0007] 

[»P©H«5©BSR] ^^©T;U5 A^fiSBfp 

»*u<«wsstas«T©ssr. em, Sit 

Gmctuifkb. 7S?a-c©jitt (j^inxtt) 
U t*t*©««KittH%^:tf < ffiTS ttft c»a*«-c l 
5 o XJ^Ott&*m-rX»tt*ir*-StttU 1/ 
sf&SfcSfflfblDII) . ^©^. «?4«:5Stt«:#-5T*fc«>© 
40 jSSl 5 0~3 5 0*C. Miifil 0"'~1 0' s" 1 ©^ 

IS) . 

[0008] *-&*>«. *»w#©w^(c«fcn«. ±13 
teS«i»*ffl{bxs (A) tcfei»r. tjus-^a^k 

WV2 2 0%W±(Cffl^-r*MS©Mtt^^€:-5^. 1 
5 9 a > &.TV>miktkm<cmMt 3 ftfcttttte* * i . 
figl50~350-C, IMlO-'-lO' s' 1 ©^ 

^tnx^f^-c i 5 o %jy±©f#o*S:7jvr j: 5 ccft * c <t 
50 *isr^> ttnt-r^QtcjcsKSittrt (aitt) ^£ 



©t?*.&. 

[0009] «t. *!6W©^ffiK:oo-ri¥b < wm? 
*<t. wriBteset^Wbxg (a) tisxk*. m 

ffitN^HISffiS£#o2o©JfttlL:3>:?-?--. XB3 

<fc#-f2£18 0/ *p©®^feftS(2 
</>) f&^U —Jj<D=i>7~f - 1 5 A£:£ 

2 



(3) SH?1 0-258334 

4 

^©^o-fe^t*. am 
tft>n-c^ssa • gB$fa©^wtfiJ!is«r«BS-rsc 

10 ifcJSotfe. €-©£&Stt£fc6ftl,>. 

[ooio] *^©W*Jfffl£ferr;i/5-^A^cc 

t-i^-{©^flgK:<t-,tg^i. -flacc. c©8 
&!?K^K<fc£mti01@^fc9©SfiAe, «. T 
SBSC ( 1 ) 

[&n 



A s 



4~i" 



c o t a n i> 



(1) 



ERR = 



= e x p ( A e i ) 



• (2) 



EAR 



( 1 - 



ERR 

EE = (ERR-1) x 100 



) X 10 0 • • (3) 
... (4) 



(©b. As, ttli. *t±*^rtft©l/2. E R R tit 
HnXfw&CD®Sltt. A. tttDXI9©ttM«. AtitJnXfc 
©Bfffifc, EARttflnXM&©ffi£»r®i3i4>J*^ EE tit 



2o©3>ft-xitt>fti^-r©i^©rt 

a#>i£ft (9 0* ) ©*&£. 1 H©ffliJ*ff WCSfitt 
1 . 15 (fBSfatf : 2 2 0%) . 12 0* ©t§£. ^ 
»*0. 6 7 (ti^tf: 9 5%) -C#A6ft£. Br® 
S«rPI-©S*ttftK:ffl|J^JfaiL-rSCi«:J:-,-C. EE 
JiJCfcSET^ (IKffi?&J>30 6 9%(CtBS-r-Sft]X* 

COO 1 1 ] _hfS:/a-fe*£-i|g»)ig-rc<i:tcj:-?T v « 
*4©*r®ffl^^.-rK*mtfJ«:tiSBK:S*Sar S c b. 40 
#sffl#*. ^-©^IOiIl/«:J:o-C*m{c^saitMM 
e.tt. TfBSC (5) T^e.nS. 

[&2] 

et = A e i x N (5) 

convrnvm®. (n) «. minmiazg'Wzzm^ 
.^me.*as. -^©JiiWfflT^s-OA^-cB. m 

OigLtUIsI (S^rtft^ii:^©^. »J?fig: 4. 50 



6. tBI!§{*tf : 1 0 000%) -c+wznmzwzci. 

*hu#s. smicxi-cbfmicmzwmTzcktw 
»fffia«^K«c^s <&•). c©* 

[0012] ±12© <fc 5 fcfflWJfUi&K: <fc 0 . MX.lt. 
Mt-£&ftA6 06 3&££©i*&. Mg : 0. 3~ 
0. 9fiS%. Si : 0. 2~0. 8fiS%, *©*&* 

1 fia%*«. su^sba i ipt>ts:z>mj$.zm 
u ftsexu^ssto^&s^o . 1 - 1 . On 

m©SSH(C*«3. SI®SttK2 5 0MPaJ£<±. #^15 

%«±©ts«e t Jtt®=&w-r •£?s®}14t;1' 5 a^m 
wwe.ft-s. ftfcftfcT^s-^A^-^mtt:. *§.n 

SWrtSB^O. 1-1. 0 nm<Dm£ik'Cmf&2ti-a<> 

[00 13] i~9ms%©Mg*$t?r^s- 

■5Ai§*&©t§^. *£J|f^ttIEil£S&©¥^&&#0. 
05 — 1. 0um©®HK:#>9. 1X10--2X10 



5 

ttdim&T & 5 =. v A£&*m*H*6tis. mux. 

Mt&&ifiA5 0 5 6$k-£&<Dm-&. Mg : 4. 5~ 
5. 6*8%. Mn : 0. 0 5~0. 2011%, C 
r : 0. 05-0. 2 0Sfi%. ^©f&TWBj&fH * 

[tmSMJ&OW-im&iiiO . 0 5~1. 0/xm©KHtC 
?l«3 5 0MPa«±, \W\ 5%«±©tS 

rtaj*i0. 0 5-1. OiimOMStilEdht^ 

[0014] tc5-c. a i -Mem&&it. m&mit 

^ a > t l/"CJgft> Portevin-LeChate 
1 i e rS&m (PLjam) ifcPftfftTOS,, C©J:5 

"C££Sf*©[i*I14#sfiTU & a oOm • @S{b©ft 
£ » S C <h fc J: o r-fe a >©fflJ$(toiffl3fc£. 

ta>4>. ^©fax&©tt&©{*tf^ 9 j&ft? 

[00 15] -bU— >a>«. Ka©«§K#fflm«:j;S 
^ii^fen-CC^-SW-C. C©HW&|K:«\ tm<DMg 

s nfcfg-r < icmm t u s <t- ^s^att^m <* -a 
«a8i^©ifi^KM g mmm**mm vx . *sn,i&*9© 

|I*tt±©Mg^£?)^;*ttntfJ:^. «#©*&» 
tsse^ifflcc-rntf^sns. fir^©:^ & otee 
©cfc^^raunxAi^Aens*!. 2rcc*<DJf&i&fttc 
i£tt©ffiT. n:£r&. t&^tiinnit^pgjS^D-c 

ChKJtlT, WW 
If m 0 7n -tex {c«fc S&Jraxtc J; o t *S,lfS©S&ilf{b<i: 
*SH&I*J©M g m&<D'&m*ft\<K -fe U- V a >4«J$IJ 
U T^5^-^A^©?SiWb?r0&Ci*s-CtS. 



(4) #P8¥1 0-2 5 8 3 3 4 

6 

[0016] *%H«C«J:Sffii]^ao«. ffl#£ftiW<& 

<ttnj#as. ^mLfflxmwsieoBg^R^e^^ifW 

•CfffctiS. — j&lflfcW:. 3 0 0 -CJUIT. EPS L < 
^©S^SiaSWT. 3 6 £ L < ttBtt&K&TC 

KmeftSflnxattj^r^b-rs. »asatt. </> 

10 =4 5* (9 0* ffiS^ffWL/) ©B#. M(*fflT^5^ife 
©tt*-C*£A 1 -Mg - S i m<DA6 0 6 3^~C« 
gia~15 0'C. Al-MgSOA5 0 5 6^TBf 
S~2 0 0 - C, A 1 -Zn -Mg -CuI©A7 0 7 5 
£&X'l*5 0~~2 0 0'CmWK$imtj:M&X$>2>. C<D 

[0017] ffld^fta^snfcwm)^*^^^ 
20 scpsijism^sisai-cia^-r s i . imxtttx 2 0 0 ~ 

50 0 5 9B>&Lt<Dm£k$Hfi. 3~4@©}ftai/t? 

0. 1 5 f u>mm£xmb<®t.mit moL-t^m^ 

lll#«-*llDX-rSi. *©2IW!)x*Af-B. ^: 
SP^tiSaJC^'fbT-SdJ. ■€•©— gP«^^RI, ISflt. SUB 

^R§*-5t,»«rtSi5jcc.*<i:U-r*tf4*«:sa3n2)„ cn 

30 aiox3^rttt«tat©«(a«a *k* 
«fc 5 fcfcs. c©-fejn*unx©i§^:i t *>(c{a*ffl{b-r 

[0018] -date. 5«©HKWt#9 
40 JlJttSWS (KSPfSS) © 1 /3 ~ i/eosskm-t 

Kfit»a*t?fft>h'ci>*30». ffl^f»crt? 1 0 0 o%=& 
e*s»ut^fi»ttrRa«S©ie»i*i i l : Sr#«:< r 

ffi^S^©jE^©a[* i <STL/'rffifeS^S^l,/c*\ % 

■cffiKFfi*j^t*t*ofcfe©i*A6*is. se*. 7* 
5 A.^^©#sasrawefb-r u-cjnmssftiffl 

50 ^©tEtsk: «fc 0. Mft-cis^a >jyr©MS^ 6 ft s 



I^W*J&ffl©aS©H-C« C ft 6©*&&«£5£r* 
[0 0 i 9] _hj$©£5ttl S>n>t(T (Sf*L<« 

o. 5 5 fa>«T) ©stua^ieae <x»#*§iif&> 
*>6%*a«{*s*^w©*&©|iriaxs <a> T?f#6ft 

«. flnxsitft. @ig&<t. Wffi&ffc. #f8S<fc&<k*#* 

<5Ift©ti^fe«f4©«Sib«i:it«:f*^ iKO . 

u + ;w f-fflssfii^ a ©tm© t ta&fr s vmrnimr 



(5) 0-2 58 3 34 

8 

2^»nxtt«cfcffiftr^5. 
too20] m$zLfcm&fflmiti.m (a) ©&. a 

K150~35 0'C. SSgl0-*-10° s^cDfiS^ 
**. flUDttKftrtji.fr. 077-A, g^SBA^©*!* © 

3U fc5Vr«fc5ftJ I S A6 0 6 3^fc*>A5 05 6 

£&#WE>fts. *B^©*?Stf. 
(Dmvumxmms titer )i>z-?&-£&tcvxtj:< . 

[*n 



A 


j i sstemfs, (w t %) 


S i 


Fe 


Cu 


Mn 


.Mg 


Cr 


Zn 


T i 


Al 


6063 


0. 20 
-0. 60 


0. 36 

JiMT 


0. 1 0 
BTF 


0. 10 

J2TF 


0. 45 
~0. 90 


0. 10 

JlUT 


0. 10 


0. 10 




5056 


0. 30 

\2XT 


0. 40 


0. 1 0 


0.05 
— 0. 20 


4. 5 
— 5. 6 


0. 05 
— 0. 20 


0, 10 







[0 022] 

(CRHTStf. *^*rp^||^(cRR^3fti,4>©-C 

[0023] xtm 1 

Mffl-^i i/-c^ i tzm-rmmmmpwA 5056^ 

&m\ ^3tK«fc-oTieS2 5mm©3tL«iL. f#6ft 

tcfyM* 4 2 5 -ct? 4 mmm&mm. i^w 

WiWc. ffSJL/c&S*!**. jSfc (0 = 4 5* ) K2t 
I£l,fc2"3©:3>7^- (f5]ftfep*3S2 5 mm) ©— ^ 
fCtfAU 1 0 0-CT4@©M£ffltUl.*fTl^ S&2 
5mm©«iSl5t*m<:. ChKi-jT, i5i£©5£ (5) 
iC<i:ftW3IJ¥MM ( e , ) 4. 6 (ffl^fftf 1 0 0 0 0 
%) <DmxZ&mcT>l< 5 A^tt&rtMf 6ftfc C 
C©«t^CCL-Cff£fb/iiM^}¥tb«3tPP». ¥ 
tfSP^3 6mm t S:S3mm©?l5iKiOt^fPKL. S 
iEKl x 1 0- 5 s- 1 — 36. &K4 7 3K. 4 9 8 K. 5 
2 8 KX«5 4 8 K©S^-C5IS6^*tf ofc. ^© 

[0 024] 02*p£?S6#>ScJ:5K:. SS©i^<b^ 
KtoOTlfflMnU 54 8K{Gfel>TlI*l. 1, BP*> 



30 2 0 0%©#y**l/fc. 5 13K. 3X10-" 

s-il^i^t/ftl-^O^ttKfe^tfel 50%©ff 

o'**l/<:. ##©fc«t.cc. ia 3 &ci^— ^<ommtic 

*§H.&&aU0. 9 5X«2 0 0 5i'a>©-€-ft^ft© 
m&lc^XTfkf. a3«c^3ft-5J:5«:. «i^6«©« 
54 8KftfiTO#C;B3 0~12 0%T»5Ci 

[0025] ^2cciiija?iSmr«©B5rfattf4©««s«Jtt 

40 [^2] 



m & w is ^ 


« ^ » * # 








(MP a) 


3 0 0 


2 3 0 


110 


(MPa) 


3 7 0 


3 0 0 


2 6 0 


#c7 (%) 


1 4 


2 0 


4 0 



50 



(6) 



C0026] ti±<D j; 5 icMiffl mmm$m «t o fcia > 

SITBIgScg! ( S EM) ^K*04 («J?ffi*t) RCX 
05©^#Ktt^©4:5&ff:mtji6n&<.>. fi£ 

igii. 10 
[0027] 

[Ifclpi©^] feLk©J:5{c. *J%W©T^5-^A^ 

&\KSSv JfiF*L/<BIIISliiiffi«T©aKT?. »UJ. EE 
s. KtSffeattnix. ^tcfflij^jf m b«:j:- 3 r220 
%m±(omzficm^-r zmmmz^-z-z c tic**). 

0 ~ 3 5 0 *C©iaK«-C 1 5 0 %&Lk<Di$V*?n-?m.& 20 



10-258334 

10 

en * h < $a&-c% *. 

^8t^£^^Sfc&©WS^#l&rffi0r;J>S. 
[02] XM^rf»6tlfcrJl'3~9A&&A5 0 5 
6 mim Hitt©? WKWcirtf *5 ISHSKBT i»»OBI« 

[03] T;U5-^A^A5 0 5 68siM*©3liBi*»i 

[04] JBtmra&ftfcrJI'3-9A6&A5 0 5 

(SEM) 

[05] r^s-^A^AS Ose^fi^wKKS© 

^K^fl?g(5©^m^-SSStM (SEM) 

[ft#©i»J|] 

1 n>T-^— 

2 **A 

3 7A 

s 7* 



[01 ] 



[02] 



~3 



200 
ISO 



473 K 



£«1 X1 0- , «- 1 



(6) &ffl¥l 0-2 58 3 34 

9 10 

[0026] «±©£5K®l^ffitt#^tt<fc9fci« *-'~10° s-'fDMJU^io <JMVtlO&fc*ft 

sm^ss^ ( s e m ) ¥K£0 4 (ffid#ffitm* ) Rtf cam©fgwj:stt^ ] 

^9©^&£JSfr*iS* + ^fw-*i|g«&6*i-S. — ^m^iftW^Sfc*©^^^^"?**" 

■ft. msvmmKuzv&'itmmmhtirjiX,*. u [02] *jsmr&6ft/cT.«i'5-'?A£#A5 o 5 

10 [03 ] T)\> A 5 0 5 6 jg&$6t*©3l3SI^ 

[0027] {ctews^iiae©^*^^^^**. 

[2fc9§©8>3i] w_k©j:5(c. *^©tji/5-^a^ [04] msm-ei? e>n/cr ^ s ~ ? a££A5 o 5 

£)^ a o©S!Bi#*£tt. T;U5--?A££#&tC, fttt 6ffl^Um©HS»r&©I*l^g^©^^^i*^ 

KHsa. Sf*L/<«Wifesaa[^T©sST?. e (sem> ^rs>*„ 

@, $m.w<ommaJL, fttcwftwrn i>cc <t -3x220 [05] t^s -3 a-^a 5056 &&t*©B$Kt§© 

^^©ffiVKtHS-r ZWimtfc**!-*-* C <fctt<i: «J . SKM^^SP©^^^^ ( S E M) 

^ ^Xg^-eJt^WWKip^aeS* l s * a > [??#©i»W 3 

OTCcgMflHtt?^ L/A^Wa-c©iitt (fiW^ftlXtt) 1 zi^rt- 

o ~ 3 5 o •comm&'c i 5 o %&±<o»u^7fi-r^.B 20 3 5 a 



[01] 



[02] 




200 



150 





01 I t 1 1 L— 

300 400 500 600 700 800 

S ft T CK) 

[135] 




7Uy h^-i/<Dm$ 

(51) Int. CI. 6 ^SUM^ 
C 2 2 F 1/00 6 3 0 

6 94 



F I 

C 2 2 F 1/00 6 3 0 K 

6 94 A 
6 94B 



Best Available Copy 



